Abstract
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41
Arctic sea ice is a pivotal component of the global ecosystem. The receding sea ice edge 42 is a site of primary productivity during the spring-summer melt season (e.g., Wassmann et al., 43 more consistent comparisons of sea ice conditions between Arctic regions, while a 91 concentration balance factor (i.e. c-factor) compensated for different concentration ranges 92 commonly observed for IP 25 and sterols (Müller et al., 2011; Cabedo-Sanz and Belt, 2016) . In 93 practice, correlation of sterol-based PIP 25 indices and overlying sea ice concentrations yielded 94 variable results for different Arctic regions (Müller et al., 2011; Navarro-Rodriguez et al., 95 2013; Xiao et al., 2015b) , partially attributed to the lower source specificity of sterols, which 96 are produced ubiquitously by a variety of marine, terrigenous (Yunker et al., 2005; Rampen 97 et al., 2010) , and even ice-obligate sources (Belt et al., 2013 (Belt et al., , 2018 . Moreover, the value of 98 the c-factor greatly affected PIP 25 estimates in downcore records due to large and variable 99 differences in IP 25 and sterol concentration ranges in different core sections representing 100 periods of abrupt shifts between contrasting climate conditions (Belt and Müller, 2013;  sources that could impact the accuracy and applicability of both methods also require 141 discussion, such as the possibility of differential degradation of HBIs based on their variable 142 degree of unsaturation (Rontani et al., 2014a (Rontani et al., , 2018a . To achieve this, in the current study we 143 assessed the agreement of P III IP 25 -based SpSIC estimates (Smik et al., 2016) and CT model 144 predictions (Köseoğlu et al., 2018) in three marine sediment cores located at sites of 145 contrasting contemporary sea ice conditions in the Barents Sea (Fig. 2 ) and spanning periods 146 of both abrupt and gradual climate shifts throughout the last ca. 16 cal kyr BP. The core sites 147 were chosen based on the availability of previous climatological reconstructions ( Cabedo-148 Sanz et al., 2013; Berben et al., 2014 Berben et al., , 2017 , a comprehensive suite of HBI concentrations 149 (Belt et al., 2015) , and surface sediment-based regional calibrations for both P III IP 25 and CT 150 approaches (Smik et al., 2016; Köseoğlu et al., 2018) . This allowed us to readily identify the 151 causes of discrepancies between the two methods and provide recommendations regarding 152 their complementary application to downcore records. 
Regional setting 155
The Barents Sea is a seasonally ice-covered shelf area of the Arctic Continental Shelf, 156 which experiences extensive seasonal sea ice cover in winter (October-March) Arctic regions (Navarro-Rodriguez et al., 2013; Navarro-Rodriguez, 2014 circulation was re-established (Werner et al., 2013 (Werner et al., , 2016 Rasmussen and Thomsen, 2015) .
278
Overall, the timing of CT prediction shifts was consistent with previously inferred 279 climate evolution at the core 70 site (Berben et al., 2017) , and no discrepancies from semi-
280
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